Title of the Invention 
Electric Rotating Machine 



Background of the Invention 

1. Field of the Invention 

This invention relates to an electric rotating machine 
for vehicle and, more particularly, to an output terminal 
structure for connection of three-phase output harness and a 
stationary structure of the terminal structure. 

2 . Description of the Related Art 

In the conventional output terminal board structure of 
an electric rotating machines for vehicle, an output terminal 
extends in axial direction of the electric rotating machine, 
or is formed in radial direction of the electric rotating machine 
(as disclosed in, for example, the Japanese Patent Publication 
No. 2585896, the Japanese Utility Model Registration Publication 
No. 2505086) . 

Since the conventional output terminal structure of the 
electric rotating machines for vehicle is constructed as 
mentioned above, it may be said that the output terminal extends 
efficiently from axial direction of the electric rotating machine 
to radial direction thereof. In this conventional structure, 
however, it is impossible to regulate wiring direction or to 
minimize wiring space in the output harness to be connected. 

Further, the harness is taken out without consideration 
of extending direction. Accordingly, when a harness by-passed 
in view of wiring layout is located on the stator side where 
temperature is high, the harness suffers from influence of heat 
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from the stator. As a result, a serious problem exists in that 
coating applied on the lead wire is molten or grounded and so 
on . 

Furthermore, under the background of increasing demand 
of higher output of the electric rotating machine, it is a recent 
trend that cable diameter of the output harness is obliged to 
be larger and weight of the harness is heavy. Accordingly, it 
becomes essential to secure strength of the output terminal board. 
Thus, in the conventional structure, any load due to vibration 
of the output harness is received at the output terminal of the 
electric rotating machine, which is a further problem from the 
viewpoint of strength. 

Moreover, in the electric rotating machine of which output 
line is formed into three phases, weight of the output harness 
becomes also three times and, therefore, a tougher output terminal 
board has been desired. 

Generally, the output line of the electric rotating machine 
contains any noise component because of operation of the electric 
rotating machine. A still further problem exists in that the 
noise component generates radio noises, thereby causing any 
malfunction of electronic equipment used in the vehicle. 

To reduce the noise, it may be an idea that any shield 
line is applied to the output harness. However, a yet further 
problem exists in that any additional terminal should be 
separately provided to ground the shield line. 

Summary of the Invention 
This invention has been made to solve the above-discussed 
problems and has an object of providing an output terminal 
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structure of an electric rotating machine capable of improving 
easy and simple installation of the electric rotating machine 
and wiring an output harness so as to avoid thermal influence 
from a stator. 

An electric rotating machine of the invention includes 
an output terminal board mounted on one bracket, and an output 
harness connected to the output terminal board. In this electric 
rotating machine, the output harness is connected to the output 
terminal board in such a manner as to extend in a direction opposite 
to the other bracket. 

In the electric rotating machine of above construction, 
it is possible to avoid thermal influence from the stator. 

Brief Description of the Drawings 

Fig. 1 is a system block diagram of a vehicle provided 
with an electric rotating machine according to Embodiment 1 of 
the invention; 

Fig. 2 is a partially cutout side view showing an electric 
rotating machine according to Embodiment 1 of the invention; 

Fig. 3 is a plane view showing an output terminal part 
of the electric rotating machine according to Embodiment 1 of 
the invention; 

Fig. 4 is a side view showing the electric rotating machine 
according to Embodiment 1 of the invention; 

Fig. 5 is a rear view showing the electric rotating machine 
according to Embodiment 1 of the invention; 

Fig. 6 is a partially side view showing an electric rotating 
machine according to Embodiment 2 of the invention; 

Fig. 7 is a rear view showing the electric rotating machine 
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according to Embodiment 2 of the invention; 

Fig. 8 is a partially side view showing the electric rotating 
machine according to Embodiment 2 of the invention; 

Fig. 9 is a rear view showing the electric rotating machine 
according to Embodiment 2 of the invention; 

Fig. 10 is a side view showing an electric rotating machine 
according to Embodiment 3 of the invention; 

Fig. 11 is a rear view showing the electric rotating machine 
according to Embodiment 3 of the invention; 

Fig. 12 is a side view showing an electric rotating machine 
according to Embodiment 4 of the invention; 

Fig . 13 is a rear view showing the electric rotating machine 
according to Embodiment 4 of the invention; 

Fig. 14 is a side view showing a part of an electric rotating 
machine according to Embodiment 5 of the invention; 

Fig. 15 is a side view showing a part of an electric rotating 
machine according to Embodiment 6 of the invention; 

Fig. 16 is a side view showing a part of an electric rotating 
machine according to Embodiment 7 of the invention; 

Fig. 17 is a side view showing a part of an electric rotating 
machine according to Embodiment 8 of the invention; 

Fig. 18 is a side view showing a part of an electric rotating 
machine according to Embodiment 9 of the invention; 

Fig. 19 is a plane view showing an output terminal part 
of an electric rotating machine according to Embodiment 10 of 
the invention; 

Fig. 20 is a sectional view taken along the line B-B of 
Fig. 19; 

Fig. 21 is a plane view showing an output terminal part 
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of an electric rotating machine according to Embodiment 11 of 
the invention; and 

Fig. 22 is a sectional view taken along the line C-C of 
Fig. 21; 

Description of the Preferred Embodiments 
Embodiment 1 . 

An embodiment according to this invention is hereinafter 
described referring to the accompanying drawings. 

Fig. 1 is a system block diagram of a vehicle provided 
with an engine that is connected with an electric rotating machine 
via a belt. 

Although Fig. 1 shows an example of connecting the electric 
rotating machine with the engine via the belt, the engine and 
the electric rotating machine may be connected with each other 
by any other method on condition that the electric rotating machine 
acts as both generator and a motor. 

Referring now to the drawing, the electric rotating machine 
2 is connected with the engine 1 via the belt 3. The electric 
rotating machine 2 is electrically connected to a control unit 
4 with the use of three output harnesses 6. The control unit 
4 is electrically connected to a battery 5. 

The control unit 4 controls the electric rotating machine 
2 to act as either motor or generator. 

At the time of starting the engine 1, the control unit 
4 supplies power to the electric rotating machine 2 via the 
three-phase harnesses 6 and controls the electric rotating 
machine 2 to act as a motor. 

On the other hand, after the engine 1 has started, the 
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electric rotating machine 2 is operated as a generator. Then, 
after being converted to DC by the control unit 4 via the 
three-phase harnesses 6, power is supplied to vehicle loads (not 
shown) and the battery 5. 

Fig. 2 is a side view showing the electric rotating machine 
2, and Fig. 3 is a plane view showing an output terminal part 
of the electric rotating machine 2. 

In Fig. 2, the electric rotating machine 2 is provided 
with a rear bracket 7 serving as one bracket. An output terminal 
board 8 is connected with the rear bracket 7 and holds a terminal 
9 inside thereof utilizing insert molding or the like. The 
terminal 9 is fixedly connected to a stator coil 10 of the electric 
rotating machine 2 by a bolt 11a and nut 12a. 

The output terminal board 8 is provided with a bolt lib 
for connecting the output harness 6. The output harness 6 and 
the connecting bolt lib are firmly connected by a nut 12b. 

Referring now to Fig. 3, the output terminal board 8 is 
provided with three slots 13 so that the three three-phase 
harnesses 6 may be accommodated therein. Partition walls 14 
isolate the slots respectively for insulation from each other. 

The partition walls 14 are disposed at an equal distance 
between one and another, and this distance is slightly larger 
than the external diameter of each output harness 6. This 
prevents each output harness 6 from turning together at the time 
of mounting the output harness 6, . 

The output terminal board 8 causes the output harnesses 
6 to extend in a direction opposite to a front bracket 15 serving 
another bracket (i.e., in a direction away from a stator 16). 
Accordingly, the output harnesses 6 are prevented from thermal 
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influence due to heat generated by the stator 16 of the electric 
rotating machine 2. 

Fig. 4 is a side view showing another example of mounting 
the output terminal board 8 on the electric rotating machine 
2. Fig. 5 is a rear view taken in the direction A of Fig. 4. 

Referring to the drawings, the output terminal board 8 
is disposed on the same plane as the outer peripheral face of 
the rear bracket 7 of the electric rotating machine 2 . The output 
harnesses 6 are arranged in such a manner as to extend oppositely 
in axial direction of the front bracket 15 of the electric rotating 
machine 2 . 

The above-described arrangement is advantageous 
especially in the case that there is any obstacle in outer 
peripheral space of the electric rotating machine 2 or in axial 
direction of the front bracket 15 side and the output harnesses 
6 are difficult to be disposed at the portion blocked by the 
obstacle . 

In the prior art, since the three-phase output terminal 
is disposed directly on the bracket and the three-phase harnesses 
are connected thereto, the three-phase output harnesses are 
undesirably connected in radial direction of the bracket, 
resulting in occupying a larger space in the wiring layout. On 
the other hand, in this embodiment, since the three-phase output 
harnesses are connected in axial direction, a smaller space is 
sufficient . 

Moreover, in the prior art, it is difficult to mount the 
harnesses because each harness turns at the time of mounting. 
On the other hand, the harnesses do not turn in this embodiment. 

Furthermore, in the prior art , since the three-phase output 
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harnesses are taken out in random directions, the stator of high 
temperature may thermally affect any harness by-passed in view 
of wiring layout. This results in such disadvantage as melting 
of coating of the lead, grounding thereof or the like. On the 
other hand, in this invention, since the three output harnesses 

6 are taken out substantially in parallel to one another and 
in the direction away from the stator, it is possible to prevent 
such thermal influence. 

Embodiment 2 

Fig. 6 is a partially side view showing an electric rotating 
machine according to Embodiment 2 of this invention, and Fig. 

7 is a rear view taken in the direction A. 

Referring to the drawings, the output terminal board 8 
is disposed on a rear end face 2a of the rear bracket 7 of the 
electric rotating machine 2 . The output harnesses 6 are arranged 
to extend in parallel to the rear end face 2a. 

This embodiment is advantageous especially in the case 
that there is any obstacle in the rear of the electric rotating 
machine 2, i.e., behind the rear bracket 7 side and the output 
harnesses 6 are difficult to be disposed at the portion blocked 
by the obstacle. 

Fig. 8 is a partially side view showing an electric rotating 
machine according to another example and Fig. 9 is a rear view 
taken in the direction A of Fig. 8. In the same manner as in 
Figs. 6 and 7, the output terminal board 8 is disposed on the 
rear end face 2a of the rear bracket 7 of the electric rotating 
machine 2, and the output harnesses 6 are arranged to extend 
in parallel to the rear end face 2a. 
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Additionally, this embodiment is not limited to the 
examples shown in Figs. 6 to 9. That is, the output terminal 
board 8 may be disposed in any positional relation, as far as 
the output terminal board 8 is disposed on the rear end face 
2a and the output harnesses 6 are arranged to extend in parallel 
to the rear end face 2a. 

As described above, according to this embodiment, since 
the output harnesses 6 are taken out on the same plane as the 
end face of the bracket in the axial direction, the wiring layout 
space can be restrained on the end face alone. As a result, it 
is now possible to mount the electric rotating machine for vehicle 
easily and smoothly. 

Additionally, since the three-phase output harnesses 6 
are taken out in the direction away from the stator 16, it is 
now possible to wire so as to avoid thermal influence from the 
stator 16. 

Embodiment 3 . 

Fig. 10 is a side view showing an electric rotating machine 
according to the embodiment 3 of this invention, and Fig. 11 
is a rear view taken in the direction A of Fig. 10. 

Referring to the drawings, the output terminal board 8 
is disposed on a side face 7a of the rear bracket 7 of the electric 
rotating machine 2. The three output harnesses 6 are disposed 
in a direction tangential to a circumferential line 2b forming 
the outer periphery of the electric rotating machine 2 and are 
arranged to extend substantially in parallel to one another. 

This embodiment is advantageous especially in the case 
that there is any obstacle in the rear of the electric rotating 
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machine 2, i.e., behind the rear bracket 7 side and the output 
harnesses 6 are difficult to be disposed at the portion blocked 
by the obstacle. 

As described above, according to this embodiment, since 
the output harnesses 6 are taken out in the circumferential 
direction of the bracket 7, the wiring layout can occupy a limited 
space in the circumferential direction alone. Additionally, the 
output harnesses 6 can be disposed in such a direction as being 
capable of preventing the thermal influence from the stator 16. 

Embodiment 4 . 

Fig. 12 is a side view showing an electric rotating machine 
according to Embodiment 4 of this invention, and Fig. 13 is a 
rear view taken in the direction A of Fig. 12. 

Referring to the drawings, the output terminal board 8 
is disposed on the side face 7a of the rear bracket 7 of the 
electric rotating mechanism 2. The three output harnesses 6 are 
led out in the direction perpendicular to the tangent of a 
circumferential line 2b forming the outer peripheral of the 
electronic rotating machine 2 and are arranged to extend 
substantially in parallel to one another. 

This embodiment is advantageous especially in the case 
that there is any obstacle in the rear of the electric rotating 
machine 2, i.e., behind the rear bracket 7 side, and the output 
harnesses 6 are difficult to be disposed at the portion blocked 
by the obstacle. Furthermore, the output harnesses 6 can be 
disposed in such a direction as to be prevented from the thermal 
influence from the stator 16. 
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Embodiment 5 . 

Fig. 14 is a side view showing a part of an electric rotating 
mechanism according to Embodiment 5 of this invention. 

Referring to the drawing, the output terminal board 8 is 
disposed in contact with the rear bracket 7 at the outer 
circumferential face 2c and the rear end face 2a thereof, and 
is mounted by a screw 17. 

Being fixed at least onto the mentioned two faces, the 
output terminal board 8 is easily positioned, whereby strength 
against vibration is improved. 

Embodiment 6. 

Fig. 15 is a side view showing a part of an electric rotating 
machine according to Embodiment 6 of this invention. Referring 
to the drawing, the output terminal 18 is connected with a 
three-phase output terminal line 19 of the stator coil 10 and 
extends from the rear bracket 7 serving as one bracket of the 
electric rotating machine 2. 

A bolt capable of restraining electric loss to the minimum 
and performing sufficient strength is selected as the output 
terminal 18. 

The output terminal board 8 is molded integrally with a 
terminal 9, and the terminal 9 is also formed into a configuration 
for performing sufficient strength. 

The output terminal board 8 and the output terminal 18 
are connected by press fitting with knurling or the like, and 
connected electrically and mechanically at the same time by 
connecting firmly with the use of a nut 20. 

Fig. 15 shows an example that the terminal 9 and the output 
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terminal 18 are press fitted with knurling at the portion 18a. 

As described above, by fixedly connecting the three output 
terminals 18, extending from the rear bracket 7 and the terminal 
9 in the output terminal board 8, the output terminal board 8 
is firmly held on the rear bracket 7. 

Since the three output terminals 18 extending from the 
rear bracket 7 and the terminal 9 in the output terminal board 
8 are connected and fixed to one another, all of those members 
are firmly held on the rear bracket 7. As a result, this 
construction makes it possible to achieve not only electric 
connection but also mechanical holding of the output terminal 
board 8 - 

Embodiment 7 . 

Fig. 16 is a side view showing a part of an electric rotating 
machine according to Embodiment 7 of this invention. In the 
drawing, three-phase output line 19 of the stator coil 10 of 
the electric rotating machine 2 is directly taken out of the 
rear bracket 7 and directly connected to the terminal 9 formed 
in the output terminal board 8 by insert molding. 

As the three-phase output line 19 and a terminal 9 can 
be connected to each other bywelding, brazing or the like, electric 
loss can be reduced as compared with joining with the use of 
bolt or screw. 

Since the three three-phase output lines 19 extending from 
the rear bracket 7 are connected directly to the terminal 9 in 
the output terminal board 8, there is no heat generation due 
to connection with any other parts. Thus, heat generation is 
restrained as a whole. 
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Embodiment 8 . 

Fig. 17 is a side view showing a part of an electric rotating 
machine according to Embodiment 8 of this invention. In the 
drawing, a terminal 9 in the output terminal board 8 disposed 
on the rear bracket 7 of the electric rotating machine 2 is 
connected with the output terminal 18 . Further, a screw 21 fixes 
and holds the output terminal board 8 on the rear bracket 7 to 
reinforce the fixation. 

The output terminal 18 and the screw 21 for fixedly mounting 
the output terminal board 8 are directed to the same direction. 
As a result, it becomes easier to fix the output terminal board 
8 onto the rear bracket 7, thus efficiency in mounting work being 
improved . 

Embodiment 9 . 

Fig. 18 is a side view showing a part of an electric rotating 
machine according to Embodiment 9 of this invention. In the 
drawing, a terminal 9 in the output terminal board 8 disposed 
on the rear bracket 7 of the electric rotating machine 2 is 
connected to the output terminal 18. A screw 22 fixes and holds 
the output terminal board 8 on the rear bracket 7 to reinforce 
the fixation thereof. 

This output terminal board 8 is connected with the output 
terminal 18 at the rear end portion 2a of the rear bracket 7 
from which the output terminal 18 extends. Further, at the side 
face of the rear bracket 7, which is substantially perpendicular 
to the rear end face 2a of the rear bracket 7 from which the 
output terminal 18 extends, the screw 22 fixes the output terminal 
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board 8 onto the rear bracket 7. 

Since being structured to connect mechanically in plural 
directions, the output terminal board 8 is firmly connected to 
the rear bracket 7. 

Further, the output terminal 18 enables to connect 
electrically and to hold mechanically the output terminal board 
8 at the same time. Furthermore, Clamping with the use of the 
screw 22 in vertical direction enables to fix the output terminal 
8 more firmly. 

Embodiment 10. 

Fig. 19 is a plane view showing an output terminal board 
portion of an electric rotating machine according to the 
Embodiment 10 of this invention, and Fig. 20 is a sectional view 
taken along the line B-B of Fig. 31. 

In the drawings, the output terminal board 8 is connected 
with the rear bracket 7 in the same manner as in the foregoing 
Embodiments 1 to 9. Nuts 23 connect the output harnesses 6 
respectively. 

A bolt 24 and nut 23 fixedly holds one end of each output 
harness 6. In order to hold the fixation stronger, it is shown 
that an output harness holding member 25 is applied to fix the 
output harnesses 6 onto the output terminal board 8. 

In this embodiment, the output harness holding member 25 
holds the output harnesses 6 from above and is fixed onto the 
output terminal board 8 with the use of fitting screws 26. 

As described above, according to this embodiment, the 
output harnesses 6 are held by three output terminals of the 
output terminal board 8 and the harness holding member 25 provided 
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on the end portion of the output terminal board 8. As a result, 
while connecting the three output terminals of the output terminal 
board 8 and the output harness 6, the output harnesses 6 are 
fixed onto the output terminal board 8 firmly by the harness 
holding member 25 at the end portion of the output terminal board 
8. 

Embodiment 11. 

Fig. 21 is a plan view showing an output terminal board 
portion of an electric rotating machine according to Embodiment 
11 of this invention and Fig. 22 is a sectional view taken along 
the line C-C of Fig. 21. 

Referring to the drawings, in the same manner as in the 
foregoing embodiments 1 to 10, the output terminal board 8 is 
connected with the rear bracket 7 and the nuts 23 connect the 
output harnesses 6. 

Each output harness 6 is composed of shield wire and 
therefore it is necessary for the shield wire port ion to be grounded 
in order to reduce electromagnetic noises. 

In this embodiment, it is featured that grounding the shield 
portion and holding the output harness 6 are achieved at the 
same time. Accordingly, the shield wire holding member 27 is 
composed of any conductive member or any resin member formed 
by insert molding of any conductive member, and is connected 
to the output terminal board 8. 

In the shield wire holding member 27 , the portion in contact 
with the output harnesses 6 is also composed of a conductive 
member and this portion is in contact with the shield portion 
of the output harnesses 6 to hold them. 
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In the output terminal board 8, at the portion joining 
to the shield wire holding member 27, a conductive member 28 
is inserted by insert molding in view of grounding. This 
conductive member 28 is fixed for the grounding. 

The portion composed of conductive member in the shield 
wire holding member 2 7 is fixed to be in contact with the conductive 
member 28 that grounds the output terminal board 8. 

As described above, the output harness 6 is composed of 
shield wire and the shield portion of the output harness 6 is 
arranged to ground via the harness holding member. As a result, 
fixing the output harness 6 and grounding thereof can be achieved 
at the same time without fail. 
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